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Abstract: In this study, a full-length cDNA sequence of T/M23 gene was cloned from Hevea brasiliensis with
the rapid-amplification of cDNA ends (RACE) method, and the gene was named as HbTIM?23-1. The full length
cDNA of HbTIM?23-1 is 898 bp in size with a 567 bp open reading frame, encoding a deduced polypeptide of
188 amino acids. The deduced HbTIM23-1 contains a predicted transmembrane region and preprotein and ami-
no acid transporter (PRAT) domain and indicates high identity to AtTIM23-1 protein. Real-time RT-PCR anal-
yses indicated that HhTIM23-1 was expressed in latex, barks, leaves, barks, male flowers, female flowers and
anthers. With the development of leaves, the HbTIM23-1 expression showed a significant change. Compared
with healthy rubber tree, HhTIM23-1 was down-regulated in tapping panel dryness (TPD) rubber tree latex. The
expression of HhTIM23-1 was regulated by drought and low temperature treatments, suggesting that Hb-
TIM?23-1 might play important roles in drought and low temperature responses as well as TPD in H. brasiliensis.
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Table 1 The primers used in gene cloning and expression analyses of HbTIM23-1

Gl B A5 —3") Hi&
HbTIM23-1-5R1 CAGTTTCAACGTATCGGTGG 5'RACE
HbTIM23-1-5R2 GAGATTCTTCGGTGAAGAGG
HbTIM23-1-3R1 CCTCTTCACCGAAGAATCTC 3'RACE
HbTIM23-1-3R2 CCACCGATACGTTGAAACTG
HbTIM23-1F GCAAAAAAAAACTCTTAAGGCTC I iFcDNA 4 K
HbTIM23-1R ACAAGTTGAAAATTTTTCATCAGG
Hb18SF GCTCGAAGACGATCAGATACC YN
Hb18SR TTCAGCCTTGCGACCATAC
HbTIM23-1-RTF GGTGAATAGGATTCTCAACTC KM HbTIM23-13%3% 7K
HbTIM23-1-RTR CTATCCGTAACTGCCACAAC
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gcaaaaaaaaactcttaaggctctetgecaaccagatteccacectectacetgacettaacecctaactaaaATGGCTCGCTCT
M AR S
GGTTCAGATCACGAGCCGCACCACACCCAATCCCCACAGGGCCGCCTCTACAACCCTTATCAAGATCTAAACATTCCAAT
GSDHEPHHTA QS?PQGRILYNPYQDILNTITPTI
CCAGAACCTCTACCAGCTCCCAACCTCTCCGGAGTTCCTCTTCACCGAAGAATCTCTCCACCAGCGCCGCTCCTGGGGCG
Q NLYQULUPTS SUPETFLTFTEES SILHAI QRTI RSTVWG
AAAATCTGACCTTTTATACTGGTTCTGCATATCTCGCCGCCTCCATCGGCGGTGCTTCAGTTGGGTTGTTCTCCGCCCTC
ENLTTFYTGSAYLAASTIGS GASVYVYGLTFSATL
AAATCCTTCGAATCCACCGATACGTTGAAACTGAAGGTGAATAGGATTCTCAACTCTTCCGGCCATTCGGGACGAGTCTG
K SFESTDTLI KLI KV VNI RTILNSSSGHSG GRUVVW
GGGAAACCGGATCGGGGTTGTAGGATTGATCTATGCCATGACGGAGAGTGGAGTTGTGGCAGTTACGGATAGGGACGATG
G NRIGVV GLTIYAMTESTGVVAVTDTR RTIDD
TGTGGACCAGCGTGGCTGCGGGGCTTGGGACGGGAGCTGTGTGCCGGGCGGCGAGAGGAGTGAGGTCGGCGGCTGTGGCG
VVTSVAAGLG GTG GAVCRAARGVYVYIRSAAVA
GGCGCGTTGGGAGGGTTGGTGGCTGGGGCAGCGGTGGCGGGGAAGCAGACGTTGAAGAGGTATGCGATGATTTAAaatac
G ALGGLVAGAAYVAGEKAQTTLI KR RYAMTI=*
agagagaaagagctttgcaaattgagtttaggttctgacttctaaattgttctacgattaccagttgtatetettcaaat
tttgatcgtgaagttgttagecatataatggtattgattgtaagtttatgaatcatgatggttataagaatecttggaate
aatgagactgatgaacatgetttgectaaatggaaataccagattatcctgatgaaaaattttcaacttgtaaaaaaaaaa
aaaaaaaaaaaaaaaaaa

B HBTIM23- 1R B S 2 R 51
Fig.1 The nucleotide acid and deduced amino acid sequences of HhTIM23-1
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AtTINZ23-8 —————————— HSTGHQQQQKY! m qq ' EEATKKRL TRGENL TFFTGH———GYCTGSVL —————GAFKGTIAGH 83
ScTIN23 lS‘LFGDKTPTDDAHMWGQDTTKPKELSLKQSLGFEPHI“I I SGPGGIHVDTARLHPLAGLDXGVB‘LDLBBEQLSSLEG SQGLIP! WTDDLCYGTGAVYLLGLGIGGFSGNNQGL 121
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ScTIN1T YAARQAKPNAPPLPEAPSSQPLQA——————————— 158
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AtTIN22-2 173
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TIN23-1 KQTLERYANI 188
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Fig.2 Amino acid alignment of HbTIM23-1 with other PRAT proteins
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TIM23-3: NP_187131 (#lFJ); AtTIM17-1: NP_173460 (g 7F); AtTIM17-2: NP_181277 (g 7F); AtTIM17-3: NP_196730 (#hE55T);
AtTIM22-1: NP_173268 (#lF JF); AtTIM22-2: NP_566368 (#1F7F); ScTIM23: NP_014414 (£ £}); ScTIM22: NP_010064 (£ £E); ScTIM17:
NP_012392 (i)
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Fig.3 Phylogenetic analyses of HbTIM23-1 and other PRAT protein
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Fig.4 HbTIM23-1 expression patterns in different tissues (A)
and different developmental stages of leaves (B)
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